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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nano-structural 
body which comprises an anodic oxidation coating having 
through nano-holes of superior uniformity in the shape on a 
substrate, including at least one selected from among 

semiconductor, precious metal, and carbon. ^ v-v^^-ju 

SOLUTION: A nano-structure comprises an anodic 
oxidation coating 13. having nano-holes 14 on a substrate 
1 1 which has a surface including at least one selected from 
among semiconductor, precious metal, and carbon. The 
nano- hole 14 passes through from the surface of the 
anodic oxidation coating 13 to the surface of the substrate 
1 1 and has a first diameter at the surface of the anodic 
oxidation coating 1 3 and a second diameter at the surface 
of the substrate 1 1 , and furthermore has a portion 1 6 of 
which the diameter is smaller than that of the first and 
second diameter between from the surface of the anodic 
oxidation coating 13 to the surface of the substrate 11, or 
the second diameter is made larger than the first diameter. 
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[0 0 5 5] tc^r^±BLrcm^(Dmmco^/mmw 
[0 0 5 6] */c-:^y^^^-;l/F*g^c^s«^m§•r^«-a' 

[0 0 5 7] 0^^— — >^tCOU^T) 

stg 1 nc pScom^2 3 1 ^^tRfi^tcf^^-r^o m(* 

Wtcti-aSW:^^«i*S»j;&?iJfflbT. S i N^HOV 

[0 0 5 8] :^;5^t^T^^2 1 (a) ic^.Lrcmicpmmi^ 
2 3 1 (Dm:m^y^^->mcBfS.i^rcmw. i i coastc 

mMmitni^(D'yuy T ^ }\y^^.Lrcm7 (o:r^^ y h d 

^\^^m}^r^mmm{t^w±'t^t. mz \ (b) tc^u 
fcmic nms imm±Rrypms \^m±(D'ry^^-j\y 



(9) it#F?S 2000-31462 

J6 

(c) Ru^<DB Bmmmm'v&^mz i (d) ^c^-r 

m^n. -^y^^— ;1/[^ICC o:6>e)^^tf5--2 3 37!)^Jg 

[0 0 5 9] 'ti.rc<D^o^t$.m^}t^mLrm^mm 

^^5=^/ ^-r X^O jSffl tc ffl ^ § o 
[0 0 6 0] ^fcS1SaffitO/^^-:=:>^'75-ffi<^:LT 

\it. pmmm.<Dm^mmmcm^'^nir. m^i^mzz 
tt2 4 2<Dit^oM«Etc*6si^i*ji2 4 1 ^mmcK>. m 

2 2 (b) tC^-rittC*6;i^ttS«2 4 3tOl#^t7)®i^tC 

20 m^ti-:r>ytinm^^tsmmiiim 2 4 4 ^^tt 

^CtltC^^r. ^>^ia2 3 (a) ^ (b) iCfjkLfcm 

^c^mcommc&^'ty^^—Mco:>^mm^m'tc tti^ 

[00 6 1] i:(J:(D<itcLT{tS^n/'c/^^5?-->^-^ 

mi'ymmmtmm«mic^^r^m(D^'^^^xrj:E{c 
1^2 5cD<j:^tc:;hy.-^-;brttcc otcu^mmmm-t 

^1*^aA6jA A^fc^^tc fe:7;^-h-^y^'r/^>rx^LT 

[0 0 6 2] ^fc. ^^^h.:$^^Bn(DmmmitT;ly^i- 
•^y ^-^^-yU F t LT^iJffl-T ^ c pj 

40 ^f^S L ^ ^ > n/c Sf^^f^ii L T 
ti\ rta!|a3b^^t^a5$3^0^ai*y^>^*'^^C^;()^a33l5 
^ o t /c^^J ^ L fc f^S^fbT ^ ^ 7 
x'X ^ t LT A u ^±g|5:6^e^«T^ C ^ tCcfc 0 > 

s i affitc«s*fflJS:/^^--v^''^nfcA u^^^jg^-r 

^Ctii^\^^:^o c(o^^\c^y.^ tL.xmm't^^'^ 

5t? [ 0 0 6 3 ] 
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[0 0 6 4] mmm\ 

[0 0 6 5] *^fiSWcOS iSS^LTti:. IQ-^Qc 

a) S iS«±ti:A IBi^ffM 

^y^ffitCcJ:t)lc/?$3 0 0 nmOA 1 ^^SMUfCo C 
i^^^;^7^Xti:A r ^L;?jXiEti3 OmT o r r . RF/^ 

tiS 0 OWi:L/c:o 

lis iSS^ftffibfciS3p4tcr^LTti:. mmm{mmm 

T^D ;l/tc<fc ^rTtil^^tTo /co 

[0 0 6 7] c) .1^rV^K->^Wl 
^IS^fbJQiilft^ 5 w t % U >^r§ffift=^tc 2 0-4 5^ 

[0 0 6 8] i¥« (ititii^) 
^*3mbfciS3|S|-c7)S®. Kffi^F E-S EM (F i e I 
d Emission-Scanning Elect 
ron Microscope 

mm) \cxmmi.tco 

[0 0 6 9] 

c (oif^^ y vxwT \.tm^%x\t'fyit-^-)\^<^-tm S 

/Co DO.i^-fVhTSS?7L/c^3^TtipS?x n§y<i:^. 

nrco E(0.-K-r>bT*i7Lrc^3f^T'ii. :^y4-^-;^^o 



10) !|#Ba2 0 0 0-3 1 4 6 2 

^T?b^S iS1gOSffi^T5iLT:fcO. HlO (a) 

[0 0 7 0] MtCia7 6DEO^iS^T^1S^itb/'clS« 
S iS1S0SSti4<-^Xl^0^fbS i ^^oTV^^tt 

[0 0 7 I ] */c. Si 'Ncommig^^ s i co^ffi-eti 

^cl5> «®3fif^c7)A 1^0:^;b^B^<I^g^ft::6^*?7 

[0 0 7 2] d) Si Oi'y^>^^ 
20 ±|eo>3ftOct'T*0 7CDD-CI^<iKfb^*^7b/c?g. 

K^5[Lii^4 5^^b/ca»^6y^y{b^^'> (S F 
6) :?[j^x43-eRF7'^Xv(7)F-^-YJi^y^>'^'$aS^fiS 
Lfco C(7)^#:^*XJE(i5 0mTo r r. RFv'^y-ti 
3 0 0W. Sa3EIKjrBlti6 0 8>^Lrco ^bTSjgfS^^cO 
gfrffi^F E-S EMS^L/c^C5^ S i S^SSffit^H 
12(a) a:^^^r^n-^s.-t y 

50 [0 0 7 3] mmmz 

mW.tLXm.tnO. 0 1 Q c mOnSS 1 '^x/N— ^^ffl 
V^. |^S^fb^0 7OD(?)Bti^.T«7$^/cUW±. ^ 

<?IJl ^[pI1it-4^ry^K^Jl^T«7b/cn§iS i±'^ 

m^mmwm^^mmLrzo ^^y^?sti5%coSo4 

• 7 H2O. 2% • H3B03:&ffll\ ACmi±5 V. M 

mmmi ofptLfco ccxi'r:>(oun^^Mmmicyy 

m 1 %07j<^r«tc 1 o^tlt-x^y^v^'ffiS^tfvv ^ 
^0 -3 10COia5f4^ix^y^>^^ML-em«^tTo/Cc 

[0 0 7 4] -^-LTF E-S E M-trmaU/cM^^^OK® 

i^-^cco7b^m^$nTu^/co *^»Jt?)*s^^o. s 
^^m^mLtcyiio^^-^smmim^^x^^ctio'^t) 

[0 0 7 5] mMm 3 

^i'^mLfzo^-b. Ni^?t«Lrcc rcfcL^^Tu-c vm 
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[0 0 7 6] CeDia*^<D»T®F E-S EMM^iSSfi. 
m 1 3 \C7r>:tBm^^\^rco mm-h^m son mCORSt^ 
i-y:^^-}Ucm%U\ 1 1 ^LTN i;6W<?nT4o 

[0 0 7 7] Src. *^5gfi^J^0';h/«)a{*;^, r^ft-^'J 

[0 0 7 8] i-x±t7)c:<h^^e>*^ss^j(c{is^^y<t3g^ 

[0 0 7 9] CCON i ^mSL/cM3f^oa®^^V-\'^ 

•9icffiMLT. 0. 5T(Dmmr^mmi.. ^coftMPM 
[0 0 8 0] itmmi 

mm^-ent:>'rm^^'r:t:mT i^rcms (b) (omf&(o 
\^mm^r-mTi.rcun^s o. i 4mcon i so4. 
\^mm t mem ltsohz. 5v (o^mMm^mwt 
[0 0 8 1] ^/c. itrnw-ry^^-Ma^mm-r^itN 

i t^-i'^icmMltiM^j:fo^'Drc(D7:\ 0. 1 MON i S O 
4. 0. 2 4M<7)Na PH2O2. 0. lM«DNa4P207 

[0 0 8 2] ccom^eLrmrcmm(Dunic:^\,^r 
[0 0.8 3] mmm4 

1 i o^rB^ai-y^v^x/co 

[0 0 8 4] cmm^. BTEK:=i/^;l/h 0- 5M. S^E^ 

^0. 0 0 iMf)^^:^:^mmn^x\ &^(Ds^(^mmt 



(11) **r?fi2 0 0 0-3 1 4 6 2 

20 

^m^. -0. 2V. -0. 9y<DmEE^&^ I 5^. 

[0 0 8 5] <ict?-o. 2V(oms.mi}umtM^^:!^ 
>x&^c u(D^mm^n. -o. svwijumiarmA 

[0 0 8 6] mmms 

m> .^ffiJi^fiSL. mmit^m^fc. mftrnti^x. 5 

^»1g±a)A i M^ja^^m®^fl:Lfc^3 (b) <D 

20 mf^(Ditfmn^mmLrco 

[0 0 8 7] ±Mi^mmm<os \ ±•:^y.1-^-;l/^. H e 

oBmrnt^mmLfco tmmxi'^mLrcms (b) <d 
A 1 ±-^y4-^-;ui. A I (Dmj^. (6 6 0*0 

5 0 orcO.^SOfii^fTofco 

[0 0 8 8] mUBMrnmcliol^X F E-S EMg^^tt 

[0 0 8 9] ^mmmi^c<^^. ±ms \±'ry^>~jvm 
f^^m^^-rymmmt. mmmcmn^c tfo^t:>fi^'D 

Kmnxi^rco ^iE>icmmmmxmmmitTJi^^i"ry 
40 [0 0 9 0] mmm^ 

fco ;^ y^?^ti:5%C o S 04 • 7 H2O. 2%H3B03 
A cm/±5 V-^M#PeMSL/co ?I^M^2% 
• C2H4. 9 8%H eCOrI'&;^^X(?D#HM43 7 0 O'^CT 

S«S&72 0 l*^6;^">1-:>-:^/^jL-r2 0 2:Sr^S 
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[0 0 9 1 ] M5f40F E-S EMK^LfcfcC5, 01 

y<0W.Wit2 nm~5 0 nmT-feofCo 
[0 0 9 2] 

H 2 0 \C7r~ti^ o rjiMl'l&liim^^t&^ir.rrco BP-^* 

rd4gl-m7t{*>&W1-S7/-F2 2 l^ft. MS^g 
[0 0 9 3] fliSe<J7 

{±nS I n P»«7?fcO. S«±li:A I *1 jim^ttUfc 
cO^^ffl LfCo C C T-StSOSm« 0 . 01 Q c 

[0 0 9 4] i>:fC>Jvy^7f-lCcJ:f) A lliaffi©'^ 
CflgpOPslPi^ 3 0 0 n mtcb. CaSSOrS^ti 1 0 0 n m 

« 5 w t %« >; ymmmt mi±ti 1 4 o v 

[0 0 9 5] 1M^^7V4 F5aa$T«7 UfcSS»*^ 

eo-ctcK^b/tSM^ffiiJo. 1 Mc07Kig!S*T% 
(on^nmti^^^m\^x k g/A g c 1 smm^t-wu 

T-O. 8 V(?3SE^enija-rsci:T-i-/*-.'H^t-Z 
[0 0 9 6] 2^*SS1?Jco*gm<J;'3. mmmitriv-i-i- 

/*;-/VWc Z n 0«:il46jA46S C fcA^t)7b^cfCo Z n 

[0 0 9 7] mmms 

cOpSS i>>X/^-T^ iSi@i5{k<O^7ti0 7(ODOBt 

[0 0 9 8] ^Lxnm\2t.mm.^zi^7v^\'%M^ 

x-m LrcpiJSi±:>- / 4-^-;^MS^ 7 -y it 1 % C07j< 

rgfgt 1 o#?S"rx-yg^y<?*iz!ia^tTo/to -^lt^j^ 

/ 4-.-;VC0j£® S i Sffi±»- n SO S i ^?t©±gPS 
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So 

[0 0 9 9] ummQ 

Jfe®1S)li:bTl±)l*^ 1 0 0 nmiDMn. Fe> Co. 
N i, Cu. Ag. Au. P t, Pd, I r, Os. R 

[0 10 0] a) S^S«±l-TitilJii:A 1 SMSrmfiSt 
55ISt5±tc. RFX/^y^ffitiiJ^OKiP^ 1 OOnm 
OMn. Fe. Co. NK Cu. Ag. Au. Pt, 
Pd. I r. Os. Ru. Rh^&fiicflbfdt. )f^50 
OnmOA Id^iillbfco c:<Di:#5yx«Ari:b;y 
Xl£{i3 OmTo r r. R F /W-t* 3 0 0 Wfc Lfc„ 
20 [0101] b)l^@^<t 

fig^5lJ^^fe^/^T{±. Sft^MfctTO. 3M<^i^:i'i'l!S7kJ§ 
fc„ C C T'lm^iUmOZa D C 4 0 V T'fe "J . m^til^ 

j5it;&^r.^-L/c„ ^mmtnmi^m 9 tc.-pLrcc. 

D , E <D^P^T*tf o /to C C XTVmt^U n , F e . C 
JO o. N i. Cu. Pd. I r. OS. Ru. RhT'tim 

■tm.'pmm.m^<. au. Ag. p t T'tiagS!iJ'>*^ 

]mm'pr^f>^'3fco 119 CO (b) tiP tTSi!®#a-efe 

*). (a) ttl rTtli5'^ta®^?^^<tT?feS<. Cti€ 
j3itM'>A^*l&^orcli#*. (igc'>*ti 5 tr-feO. D 

^0 [0 10 2] c) d-°T7'r' F— ^^i'SaS 

i^Wfksaat^^ 5 w t % 'J y^^fS't'ic 2 0 ~ 4 5 ^3- 

[0 10 3] mm mmm.^) 
ixoajb/ciascosa. sfs^F e-s em (F l e 1 

d Emission-Scanning Elect 
ron Microscope aWKm^fiMm?^ 

mM) icTiaSbfco 
[0 1 0 4] 

50 «^!S®«ffi*T')ibTl/^fcA^ g|5^s*)ics/'£-f 
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feO. •;^y4-^-;l/Ta5^c^i0l 0 (b) T'^L/ct£?ia5 

/)'«Men/co tx±iOF E-s EMa^*^e». m8Sis^>*^ 

[0 10 5] ^/c. .i^z^-r F^PeWSv^ii-^y^-^— ;i/ 
^i^ti^m±Lrco ■r^t^-^^^T'y^ i^^mcj;:*:). -r/^^ 
-M^^Mmx^^^ct-hmm^ntz. ^tc. mmmit 

fo-^mm^mfxmmmitLfztc^ms^ Cc:) com 

mmitf^mTLxm-rsf^mmitfj^x^r. mmfo-ibm 
nrcmm(oi-y:i-^—;v<Dmtmm{.xi^^ti''Drco cico 
ctfo^^. Tmitci^-icmmmt\\LxmmmitLrcy5fo'^ 

[0 10 6] mmm 1 0 

mmmstmmicLxp tTlti±^c:^y^^-;l/^^tiaL 
mk. mmm^mu mm^^m-<rco ttmrnti^x. 
^^&m±(DA im^i^^^xmmmitLfcms (b) 

CO 1 0 7] ±$5:$immm(DP t Tit6±'f y3^-;l/^. 

Hemm^^Xl 0 0V(Dm9lim^n\^\ F E-s EM 
:^>—;\ymmc^l^Xit. m 1 tC^^n^Sii^WLT:^ 30 

Ox mimics ^nm<Dmt(rtK^ntSii)^-Drco 

[0 10 8] tmmxi'jFmLrcms (b) coa i±-^y 

A 1 com.^. (6 6 O'C) 5 0 orco 

^^^ii^tTo/Co ^5!llimtc:J3l>T F E - S E MH^ 

^tmLfctc^. tmmictsi^xit^ Bmmmc:$3i^ 
[0 10 9] ^^fflwitcj:*?. ±iap tTi^fi±:^y;^^~ 

mwm.vc T;\^^i-i-y 4-^-;l/^^t^■r s mit t?v^ i^m 

B^mcfsnTv^fco ^ ^icmmm'ikxmmmitTjiy^i- 

[01 10] l^figf^J 1 I 

1 0 0 nmCDC u. Ag. Au. Pt. Pd> Ir.O 

^.T'fTo/Co 50 



#r^1 2 0 0 0 - 3 1 4 6 2 

24 

[0 1 1 1 ] ^LT>:J?T7-^ KJ[lS^ 4 S^Lfcm. C 

a) *mSbfco *y+iSt± 5% CoS04-7H 
20. 2% H3B03^ffl(.\ DCm/I-2V. 

Pel 2 0#i:L/c:o 

[0 112] ^LTF E-S EMxmmi.rcun<Dmm 

^5 On mCOn&iki-yt^-Mc C o f^^MM^tlX^ 
^mLXl^fco BLCCD^—mtCu^ Pt. Au. P 

d. kgf^^\tm&^mnx\.^rco 

[0 113] c<Dc o^mmLfcun^mmff^c op^^ 

icwnic^^^^oifcmmi^x. 0. 8T<Dmmxmm. 

[01 14] ^jjgfiRI 1 2 

[0 115] mmm9t\^micmmLrci-/:i-^-;{y^p 

t TltilM±tcffMtt. mn^. Bg^3/^;U>0. 5M. 

^mmo. 0 0 iMti^ibts:;hmmn^x\ a^(7)«foj^ 

@^:^^tcrlLT. -0. 2V. -0. 9 vomi±^&>^? 

1 5#. ifj^'^mcmu^'^xi-yyr^-jvmi^cc o, c 
uco«ssi^iS«^-i±T. 13 1 6^c^^-r•f yitiif^^ft 

[0 1 1 6] cicT^-o. 2 V (Dmj±mmittn^j:^ 
yxh^c u<D^mm^ti^ -0. 9vmumifatmm 

[0 1 1 7] ^LT. :$immm(oi'ymmt^(o±mcm 
fc. mmmit<Dii^T^m9<DE(om]^.xn'orcun^m 
[0 118] mmm 1 3 
[0 119] mmmx 1 hi^mcnmi.rci- y 

TN i :$:2 nm^ML/Co C i7DIS3f4^0»rS^ F E - S E 



-13- 



(14) 

25 

•r / 4-,-;l/A^v7> ^tr^'O. P d gffitc N i 1 7 

i M^oa:^i^±:^/ < o'n^iifi^SB* lt. i 

CO 1 2 0] c<OKi^^^«*T-affiK{t^-a:fc^. 
0. IMONISO^, 0. 24MONaPH202. 
0. iMC0Na4P2 07A^5.*2>N i»Sfi¥#Tffi?S?rffl 

[0 12 1] mmmx 4 

?2 0 1 ;&m«bfco ^ y+rsiisro CoS04-7 

H2O, 2%H3B03^fflt/\ DC«EE-3 VTl«»m 

[0r2 2] ^l€SgS€2%C2H4, 9 8%HeOil^:tf 
XtDSHM't' 7 0 0 1 ^PplOiftSaa^fiSf C i:T\ 

CO 1 2 3] UmnV E-S EMil^bfctC?.. 01 

CO 1 2 4] 2^*-d-*v-ty^i-:?'T'/WxKj4r6iL 

[0 12 5] USSflJl 5 

[0 12 6] E3IStg±»cSmSD^^^Sti:<fc^ A 

1 0 0 nmfig)lUfc±tCA 1^1 ;i m^Sb/cfcC5^ffi 

(Dmm^ 3 0 0 n mt;: B^nMt 1 0 0 n mg« 

[0 12 7] eLT^fiSfi^iji 1 tmmcku±icmmm 
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<DU v^rgjst ttffi' i 14 0V ics^L. m^mit 

[0 12 8] ±IBd<77-l'F«lSS-C'^7bfcli;^^. 
6 0"Clc«ifb/t«M&^0. 1 M©7|c^i«*T-. 

[0 12 9] J?-bTF"E-S EM-ec:<DlS«<OSffi«:S 

[0 13 0] mmi 6 

[0 1 3 1] 5t-rs iSIStUT. 10-'Qcm<DSta 

U:<fcO 1 0-'Qcm<0Stn;«t«rW-r5/^^-->;^^'^ 
ipmmm) 23 1^{^SLT02 1 (a) iCT^rii^t; 

2 3 2^Jgfigbfc (02 1 (a) ) o ^Xw^-J? A 1 H 2 3 
Sfffi^FE-SEMlCTli^UfclKia. 13 2 1 (b) K 
S£*LTF E-S EMT'!i^b/ci:C5ia2 1 (b) 

CO 1 3 2] :k''ccmm^. ;i'^^rm5%coso 

4-7H2 0. 2%H3B03ffl/-y4^?^li:^i*l-ACmiI 
5 V. SgB#ffl3 0^><D#:fifT-ty *-^H^ti^ 0 0^:7 

[0133] m«ttOiS*4<^®r®^ F E - S E M 
LtctC^. 02 1 (c) Rt>'?-i7)BB«ffillT'fc«> 

112 1 (d) icTT^Lrcm^cnmmmc&^i-y^^-'^''^ 
ti, mm-icc o ^7-2 3 3A^««^nTi^/cA^ 

[0 13 4] i>Jtc:cDIS3fSt;&6 7-Wtf ^"f (S Fe) 
X f R F •/^ Xv<?3 K ^ f X ^ >' ^"iiaa^SS b 
50 tc.. CO) t^iST-mt 5 0 ml o r T. RF/W-ti3 
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oow. %m^f^\t^^%h\.tzo ^LTiijeiS5f^c»»T 

ffiigrF E-S EMm^L/ci:C5. Z oif^MM-^^X^^^ 
t^^^-tJ 4-^-;l/(0fe^S«aStc 60*10 2 4 (Oct -5 J&i^ 

[0 13 5] wm\ 1 7 

MO S F E TSfttcOj^Iol-rS^tSC^OnS^^^^ nS!«aigc 
FB^tCpS«i«2 3 l^J^ixIcL/co - 

en-f'n. 1 — 5Qcm"es^o 

CO 1 3 6] ll35S<5»J 1 i:l^<^:^#^tCcfc*). ^^^fbT- 

jv^i-i-y:^^-;v:^mf&i.rco rcfcLmmmimmico 
[0 13 7] ^i^rccomn^miMm i ^ipi^itcur. 

{i5%C o S 04 • 7 H2O. 2%H3B03^ffll/\ AC 

a/±5v. mmmpss o^^tLTco ctom^xstcct 

C o^ilLTnSS i tC±gf5M<l2 6 2^S^Lfcft. 

2 6 3^^ML. ^^tC#-^XS i 0xM26 1 Wil- 
:6^Jgr«tc«n^U^cfc3aiS«ffi55:^^*fe3iiffiSS2 6 4 

Ci:T% n-p-nM^r^lcOS^Ittt^S'J^-r^^g^ 

[0 13 8] :^mmm(onmt^'hy^-^^^ic§%m 
[0 13 9] mmm \ s 

—jv^cD^mmMmMM^n-orco mzz (b) tc^-r 

1ttc:E^SW2 4 3±tCP tii2 4 4 3b^a^S^i|?^'J 

(omm 1 1 oa® tc^j!igi?ij i ^ fHj«^c l t a i 5 0 



(15) 1#r^12 000-31462 

28 

LI^1SK{tOSs?7ti0 9 to E (O^.'S^ Urco 
[0 14 0] ±m(DUn^s BitK:3/^;l/hO. 5M. BS 

ttttcsLTs OH z. 5 v<:o^gitmjE^En*D-r^c 

T-^/j^-yl/lStcC o t C uco^^coi^^lfrm^-^i/co 
51^^^. ~0. 2V. -0. 9 V<omjE^^>5? 1 5 

1 ^^i^mcwhu^-^n-y^^—jvmicc o. c uto 

[0 1 4 1] ccT-o. 2v<DmE.mnmiin^^^ 
>T'$)^c uo^^g^n. -0- 9 vgijfjpBftctiiijg 

[0142] Hffifi^J 1 9 

[0 14 3] 5^S«2 4 3±ti:X/^^y^U>^*tCcfco 
T:^-^^-;^^^/! 1 0 0 n mtc^ML/ctt. U :7 h 

M±ic 5 0 0 n m<o A 1 M^ff^^b. mmmimm^m 
imTi^tmm.(om^hm (09OD) ti.. ^ibic4s^ 

30 tCo 

[0 14 4] c<DW^<om^^m^^tci5b. ^^j^^i&gp 

y^imm asjgo- 0 im) tso. 
^fkSTte-^^esigu/co "r^&f^-^^i^ssc^tjioiss^ti 

[0 14 5] *IISaHMtomMft:^Jt%M-fe>-9--^^^tc 

[0 14 6] 
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(16) 
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^[0 14 7] S/cJiE%^SK(t*»70^l'5>^<^^ 
[0 1 4 81 $/c*%WcO-:>-/«jii*<'5»«i:Ut:, S 

[o'l 4 9] i^mmi-/mmmi.^s.mmc^rirci> 
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[02] 0 1 COA Aj^»fB@"??fe^o 

[03] tie3l5®^y<iii»®«l»§»TE0T'fe2.o 

[04] t;e5R«:>-y<tiii*<oiaiSxgtcfc<'^T, 

[0 5] m^<D-rym^'i'^<oi-/t^->\^^^^'^'>'>'^ 

[06] ^mmftikmoimwimmx&^o 

[0 7] &a«1S±KffM bfc A I ^^Piffi^fkBtcDPi 

[0 8] :^^m(o^<ommmmicii^i)^^i-ymm#nm 
[09] sas^s±K)g^L/cA m^i^mmoi^ 

[010] *?8B^O<til<DSfig»<$f^*^*^^-^^<^'^<*^ 

(a) iii^«:S««:fflV^fc^fi!co 

(b) S«±ti:i»mttBi^^^J^^SS^ffl''^^=<i'5S^° 

[01 1] 01 0 (a) cD-rymmi^(oi-yi-''-M^^ 

[012] 0 2O:f-yS3i<*®lii«8^<tBi=&-7X^i:b 

i&coimmmmx^K). 

(b) ^S^fb^^-^x^tffli'^Ta^ffit-^^^a 

[01 3] m2ni-/mmii^<oi-/:is-Mcnm^^je. 
n Lfc•:^/a3g^*:©^tBSKf^^a0T'fe^o 
[014] m2(o-r/mmt^<D-^y^--'^^^^^<^^^ 

[01 5] 0 8ir)-:f/Pw<*«-^'^'^^-''^'^?^**^^^ 

[01 6] 0 8O:>-/S)Si*<^^-^*-^^'^^^'^*'^ 

«5g<;^«:i*i^$-a:fcSfi!c««B§®Tffi0T'fe^o 

"[017] 0 8O:>-/«iii*'O^<i^<tfli^'^^^i^^ 

Tfflv^T»««ffi*^*««l-^-«fi'^<^«t«Sl^^W0t?fe 

[°0i 8] mzcoi-ymmi^'^-ry^^-M^^-'^^^'^'^ 
[0 1 9] m8(Di-ym^^woi-y^--M^^-^^^-^'^ 
[02 0] 0 1 8(0i-ym'^i;^^^^^x{'?^t£ntc. * 
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ra2 1] ^'^(Dmm.coi-yts-MLmm'&^un^^ 
[02 2] (a) mm^m^mM\cymm^^^9-y^ 
t^^i- /mi^W(Dm!s&^^m. (b) mm'&MMnmirL 

[02 3] (a) 02 2(D (a) (Di^ y m^W(D^^(D 

feo. (b) 02 2(7) (b) (Di-ymmt^o^^^oi-y 

So 

[02 4102 1 (d) O^y«|}gf*:c0I^<lK{b)S^V 

mmmmxs>^o 

[0 2 5] 02 2 (b) (Di-ymm{i^<Dmmm±icmfS. 
•^nrci-y^^-Mc^mcDmmmj&v^^^^^'^rzmfit 

[02 6] ^mMco—mmmmicfi^tt^^v'y^^xtLr 
I 1 mm 

13. 3 2 mmmitm 

14. 3 5 -t-y 5^—71/ 
1 5 MMU 

I 6 <tfn 

3 1 A 1 S 

3 3 ^mt^mm 

3 6 /^UTM 



J2 



3 7 
6 0 
6 1 
6 2 
6 3 
6 4 
6 5 
6 6 
6 8 
JO 8 1 

8 2 mu 

1 0 1 jfifigp 
1 I 1 MMti 

1 2 1 3:>y^>ygp 

1 2 3 MSSP 
1 4 1 

1 7 1 ^^35 

2 0 1 mmmm^L^ 

20 2 0 2 4<>-;^y5^:x— :/ 

2 2 1 ry-K 

2 3 2 T^V^m 

2 3 1 ipmmm) 

2 33 

2 4 1 mmm 

242 »«ttS« 

2 4 3 *6ji14S« 
2 4 4 

2 6 1 ^XS i O 

30 2 6 2 ±gPaM 

2 6 3 leSBfe^ 

2 64 mmumm 
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33 4^^4^ 



35 32 
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68 am't'/i'^- 




64 WSS^ 
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E p-Si(lm S2cni) 




n — SiClm n cm) 
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f\ - Si(10m £2 cm) 
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